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conclusion is given in Section 4. twice the rate of the red and blue values. This is due to the peak sensitivity of the human visual system which lies in the green spectrum [1] .
In this paper, we use a mixed order of approximation If it is a '1' in the orientation matrix, a possible vertical edge exists and hence we only interpolate along this direction. Similarly for a '0' in the orientation matrix, we interpolate along the horizontal direction. The extrapolation equations for the determination of the B. Adaptive Algorithm missing green colour ( GX ) using samples from its right-hand side (RHS) for the zero, first and second order are given in In order to determine the order of extrapolation, an indicator (la), (2a) and (3a) respectively [7] . Similarly, equations can of colour edge occurrence is proposed as follows. Based on be derived for the different orders of approximation in the the idea of the hue assumption [2] , we define that the colour vertical direction.
is smooth, i.e. there are no nearby edges, when (7) Hence the zeroth order is preferred.
|BX-BX+21 > JGX+1 -Gx+31 (8) A. Edge Orientation Map However, if the variation in green is greater than the In this first stage of the proposed algorithm, an edge variation in blue, this may indicate the lack of a colour edge orientation matrix for every pixel is produced using the CFA in blue and thus the first order is chosen. Hence only half of image input. This is used to indicate the possible orientation the small variation in blue will be included as shown in (2) to of an edge for that pixel. The underlying assumption made is improve the accuracy in the estimation of the green value. that the neighbourhood orientation must be aligned in a direction along an edge [8] . This is done by calculating the vertical and horizontal gradients at every pixel.
C. Mixed Order ofApproximation
For example at the blue pixel B45 in Fig. 1 , we define the vertical gradient and horizontal gradient as:
In the estimation process, we use samples from both sides the missing colour value, but split them into two different groups V=|G35-Gss,v H=| 44-G46| (4) of samples. If the preferred direction is horizontal for example, one group includes LHS samples and the other RHS At the green pixel G46, the vertical and horizontal gradients samples. The order of extrapolation is then adaptively are defined as: determined for each group. The missing colour value is determined by averaging the left and right estimates V = R36 -R561, H = B45 -B471 (5) according to the equations in Table 1 . Fig. 3 gives the flowchart of our proposed algorithm.
Since the zeroth order is the lowest and the second order is A logical function is used to produce an orientation matrix the highest order of approximation, for our proposed method, for the whole colour filter array image:
all the possible combinations for the horizontal direction are shown in Table 1 group is first order and the RHS group is second order, the missing colour value is the average of the estimates of (2b) The picket-fence region of the Lighthouse image in Fig. 4 was used because it contains challenging features for many Other types of images were applied for the assessment of our demosaicking methods due to the presence of many edges proposed method as shown in Fig. 6(a) -(e). The top-left close together. The image quality performance measures, corners of all the CFA test images start with a green pixel, as namely normalized color difference (NCD) [10] and mean shown in Fig 1. The results are tabulated in Table 3 , and they squared difference (MSE), are tabulated in Table 2 for the support the fact that our method is superior to other various demosaicking methods: Freeman [3] , Kimmel [6] , techniques. It is obvious that our proposed algorithm Hamilton [5] , Plataniotis [11] , Lu&Tan [9] , Gunturk [4] 
